Liquid-phase hybridization and capture of hepatitis B virus DNA with magnetic beads and fluorescence detection of PCR product.
The polymerase chain reaction (PCR) exceeds all hitherto known detection limits. This sensitivity could lead to false positive results. Every manipulation increases the risk of contamination via, for example, aerosols. Most protocols for the extraction of template nucleic acids are complicated and possible centrifugation steps do not reduce the risk of aerosols. In addition, most of the methods for analysis are time-consuming and cannot be applied to different template materials. An alternative extraction method has been developed. The fast chemical denaturation of template by guanidine thiocyanate was followed by liquid hybridization to biotinylated oligonucleotides. The template nucleic acid could be washed after binding to streptavidin-coated paramagnetic beads to reduce influence on the enzymatic amplification steps. PCR of hepatitis B virus deoxyribonucleic acid was used to demonstrate how easy, versatile, and time-saving this method is without centrifugation. The level of extracted nucleic acids was quantitated and the properties for sensitive extraction were evaluated. After PCR an additional step was developed which used fluorescent staining to detect positive amplifications. This is useful to identify positive results in predominantly negative samples.